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Results
142
Tracking the subcellular compartmentalization of DENV genome replication and 143 translation. 144 The DENV 10.7 Kb (+) strand RNA, which encodes both cytosolic and integral 145 membrane proteins, accesses the cytosol early in infection and is subsequently 146 localized to the endoplasmic reticulum (ER), where it's translation products assemble 147 replication and virion biogenesis centers (37, 38). As a first step towards understanding (Fig. 1C) . tRNAs, in contrast, were largely recovered in the cytosol fraction 173 (Fig. 1C) . The RNA component of the two subcellular fractions was analyzed by 174 ribosome profiling (35), to assess mRNA translation status, and RNA-seq, to profile 175 mRNA transcriptome composition (Table S1) . 176 As depicted in Fig. 2A , the 40 hour time course captured the major phases of the DENV 177 life cycle. DENV (+) strand RNA levels mirrored a logistic growth curve, with an 178 apparent lag phase extending to approximately 12 hours followed by a replication 179 phase. DENV (-) strand RNA levels, by contrast, steady increased until 24 hours post 180 infection, followed by a decline. The relative levels of the DENV (+) strand, determined 181 from the deep sequencing datasets, were approximately an order of magnitude higher 182 than the DENV (-) strand throughout infection. We calculated the relative rates of (-) and 183 (+) strand DENV RNA synthesis from the changes in RNA levels (Fig. 2B) . Under the 184 indicated experimental conditions, the peak rate of increase for the (+) strand RNA 185 occurred between 12 and 24 h post-infection, with a doubling time of 20 min (±3.8 min).
186
It should be noted that at an MOI of 10, each cell was likely exposed to ≥ 1,000 DENV periods to (+) strand synthesis and virion production.
195
We next investigated the subcellular localization of (-) and (+) strand RNA, as well as
196
(+) strand translation, over the time course of infection (Fig. 2C) . Both (-) and (+) strand ER-enriched at all time points, which is consistent with non-virion complexed (+) strand
207
RNA being largely ER-associated throughout the experimental time course (Fig. 2C) .
208
In addition to defining the subcellular locale of DENV translation, the ribosome profiling reflect, at least in part, its highly structured 5' UTR (49-51). There was essentially no 232 detectable translation of the (-) strand RNA (Fig. 2D) .
12
Ribosome footprinting analysis of DENV (+) strand RNA translation reveals 234 intragenic variations in ribosome loading.
235
To gain insight into the translational dynamics of the DENV (+) strand RNA, we 236 examined the positional arrangement of the ribosome profiling reads over the ~ 10.3 Kb
237
CDS at each time point in the experimental time course of infection (Fig. 3A,C) . As suggesting that synthesis of a composite balance of structural and non-structural
242
proteins is sustained throughout the infection cycle, which would be expected given the 243 single ORF (Fig. 3A-C 
263
A high number of RNA-seq reads mapped to the 3' UTR. These reads increased with 264 time of infection and thus likely reflect production of the subgenomic flaviviral RNA
265
(sfRNA) (57) (Fig. 4) . This interpretation is supported by the lack of similar changes in 5' profiling reads mapping to the untranslated regions (UTR), particularly the 3' UTR were 274 also obtained (Fig. 3A) , but they were at a much lower density and their size distribution 275 was discernibly different from other genes, suggesting that they likely represent 276 nuclease protection by means other than ribosomes (e.g., RNA binding proteins, highly 277 structured/nuclease resistant RNA domains), rather than translation (Fig. 4C) . 
279
With the ribosome profiling data demonstrating that DENV (+) strand RNA translation 280 was almost entirely localized to ER-bound ribosomes (Fig. 2C) overall mRNA levels contribute to a reduction of total translation on the ER.
296
As previously reported, cytoplasmic protein-encoding mRNAs are broadly represented 297 on the ER, though enriched in the cytosol compartment (31, 33, 59, 60). In the ER 298 compartment specifically, the host ER-targeted mRNA cohort showed a 50% reduction 299 in translation levels ( Fig. 5C ), whereas ER-associated cytosol-encoding mRNAs were 300 only modestly altered (ca. 15% (Fig. 5D) , indicating that the impact of DENV on ER- labeling experiments were performed, again using the cell fractionation assay system 329 depicted in Fig. 1 approximately in parallel with the synthesis of (+) strand DENV RNA (Figs. 2A, 5C ).
375
Global translation response to DENV infection 376
The changes in mRNA translation patterns reported above were apparent at a were, as expected, up-regulated (Fig. 6B) Table S3 ).
409
DENV-only and IFN-induced genes differed from the rest of the transcriptome in their 410 means of activation (Fig. 6E) . While most transcriptome-wide changes in total DENV serotype 2 and Huh-7 cells, as in the current study (Table S4 ) (27) . This analysis 420 revealed many of the CRISPR-identified essential host factors to be translationally 421 down-regulated, whereas host genes were on average unchanged (Fig. 7A) .
422
Specifically, of the 23 ER-resident CRISPR-identified host factor genes also present in (Fig. 6A) . It is also of note that the changes in translation of
431
CRISPR-identified host factors during DENV infection do not correlate with changes in
432 their RNA levels, suggesting transcript-specific regulation of translation (Table S1 ). 
495
The means by which DENV controls host gene expression also reveals a highly ER- 
510
The exceptions to the trend of suppressed translation hints at an important role for only" subset of genes is generally related to regulation of catabolic processes (Table   526   S3 ). These biological processes could ultimately favor viral replication and virion 527 production by dedicating cellular anabolic activities toward the viral life cycle, replication 528 of viral RNA, and folding and packaging of viral proteins. It should be considered that 529 the specific genes found in the "DENV only" category (Table S2 ) may be used most 530 directly by the virus during its lifecycle and could comprise therapeutic targets.
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